
DRAFT
TECHNICAL MEMORANDUM NO. 1

CANDIDATE ALTERNATIVES AND TYPICAL CONCEPTUAL DESIGNS
COEUR D’ALENE RIVER BASIN FEASIBILITY STUDY

Prepared by
URS Greiner, Inc.

2401 Fourth Avenue, Suite 808
Seattle, Washington  98121

and

CH2M HILL
777 - 108th Avenue NE
Bellevue, WA  98004

Prepared for
U.S. Environmental Protection Agency

Region 10
1200 Sixth Avenue

Seattle, Washington 98101
Contract No. 68-W-98-228

Work Assignment No. 54-50-0C2Q

URSG DCN 4162500.0702.05.d

February 4, 2000



Draft Technical Memorandum No. 1
Candidate Alternatives and Typical Conceptual Designs

Coeur d’Alene River Basin Feasibility Study
Page iii

H:\02700\0001.033\DraftTechMemo1.wpd

CONTENTS

ABBREVIATIONS AND ACRONYMS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . v

1.0  INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-1
1.1 SCOPE AND ORGANIZATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-2

2.0  CANDIDATE ALTERNATIVES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-1

3.0  TYPICAL CONCEPTUAL DESIGNS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-1

4.0  FEASIBILITY STUDY ALTERNATIVES DEVELOPMENT AND FOLLOW-UP 
       WORK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-1

5.0  REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-1

APPENDIXES

A Candidate Alternatives
B Containment and Removal Typical Conceptual Designs
C Application of Bioengineering Techniques for Streambank and Floodplain Stabilization
D Active Water Treatment Typical Conceptual Designs
E Passive and In Situ Treatment Typical Conceptual Designs
F Conceptual Site Model Unit 3 Typical Conceptual Designs
G Preliminary Evaluation and List of Candidate Sites for Expanded

Presentation—Conceptual Site Model Unit 1
H Basin Project Area Maps

TABLE

1 Coeur d’Alene Feasibility Study Draft Technical Memoranda . . . . . . . . . . . . . . . . . . . 1-3



Draft Technical Memorandum No. 1
Candidate Alternatives and Typical Conceptual Designs

Coeur d’Alene River Basin Feasibility Study
Page v

H:\02700\0001.033\DraftTechMemo1.wpd

ABBREVIATIONS AND ACRONYMS

ARAR applicable or relevant and appropriate requirement
CdA Coeur d’Alene
CERCLA Comprehensive Environmental Response, Compensation, and Liability

Act
CSM conceptual site model
EPA U.S. Environmental Protection Agency
FS feasibility study
GIS Geographic Information System
PRG preliminary remediation goal
RAP Restoration Alternatives Plan
RI/FS remedial investigation/feasibility study
ROD Record of Decision
TCD typical conceptual design
USGS U.S. Geological Survey



Draft Technical Memorandum No. 1
Candidate Alternatives and Typical Conceptual Designs

Coeur d’Alene River Basin Feasibility Study
Page 1-1

H:\02700\0001.033\DraftTechMemo1.wpd

1.0  INTRODUCTION

This document is the first of several draft technical memoranda that will be used to build the
Feasibility Study (FS) portion of the Coeur d’Alene (CdA) River basin RI/FS (Remedial
Investigation/Feasibility Study).  The purpose of these FS draft technical memoranda is to
provide an opportunity for stakeholders to understand the evolving FS and provide timely input
to its further development. A list of the FS draft technical memoranda is provided in Table 1.

The FS is based on the U.S. Environmental Protection Agency’s (EPA’s) RI/FS guidance
(USEPA 1988).  However, to practically formulate a manageable set of FS alternatives given the
extreme variability, complexity, and number of diverse sources that occur over a large
geographic area, it has been necessary to develop a supplementary and complementary project-
specific approach.  This memorandum aims to help identify that process, termed the FS
alternatives development process.  As discussed in this document, the central feature of the
process are six generic candidate alternatives with associated Typical Conceptual Designs
(TCDs) that can be systematically applied on a source-by-source basis to identified sources. 
These represent preliminary stages of ongoing FS development.

Of the six Candidate Alternatives, Alternatives 2, 3, and 4 represent EPA’s currently proposed
action alternatives, and are the focus of this technical memorandum.  The TCDs associated with
these three alternatives have been developed based on technology types and process options that
are considered generally implementable, effective, and relatively cost-effective for cleanup of the
various historic mining-related sources existing in the CdA river basin.  The technology and
process option screening used to develop the TCDs for these three alternatives will be
documented in the forthcoming FS Draft Technical Memorandum No. 4.  Each action alternative
would include various institutional controls and long-term monitoring. 

Only EPA’s action alternatives, Alternatives 2, 3, and 4, are explicitly considered here.
Development of  EPA’s alternatives has included consideration of the state of Idaho plan (Idaho
1999), the mining company plan (Werner 1999), and the Natural Resource Trustees’ Restoration
Alternatives Plan (Trustees 1999).  Although not discussed here, in the list of candidate
alternatives, the state of Idaho plan is considered Alternative 5, and the mining company plan is
considered Alternative 6.  Concepts from the Trustees’ Restoration Alternatives Plan (RAP) are
reflected in Alternatives 2 through 4.  Alternative 1 is the no action alternative, required by the
NCP.

The information presented here should be considered within the context of the FS  purpose.  That
purpose is to provide risk management decision-makers with needed information on a range of
alternatives that can be used to formulate a preferred alternative and provide the technical
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support for a proposed plan, and ultimately a Record of Decision (ROD).  The purpose of the FS
is not to recommend or choose a preferred alternative.  As a subject of continuing refinement in
the FS, EPA’s action alternatives may continue to evolve throughout FS development.  As part of
alternative analysis and evaluation, the FS will also include the formal identification and
evaluation of potential tradeoffs between effectiveness, cost, and other criteria.  Subsequent to
the FS, the preferred or proposed alternative and, subsequently, the selected remedy may be a
mixing and refinement of site-specific elements from any of the FS alternatives.

1.1 SCOPE AND ORGANIZATION

The scope of this draft technical memorandum consists of the identification of candidate
alternatives and associated TCDs, plus a summary of the FS alternatives development process. 
To help expedite delivery of this information, document formality and organization have been
streamlined.  The memorandum is organized as follows.

The main text provides a brief introduction to the candidate alternatives and TCDs and a
summary of the FS alternatives development process.  The primary substance of the memo is
contained in a series of appendixes:

A. Candidate Alternatives
B. Containment and Removal Typical Conceptual Designs
C. Application of Bioengineering Techniques for Stream and Floodplain

Stabilization
D. Active Water Treatment Typical Conceptual Designs
E. Passive and In Situ Treatment Typical Conceptual Designs
F. Conceptual Site Model Unit 3 Typical Conceptual Designs
G. Preliminary Evaluation and List of Candidate Sites for Expanded

Presentation—Conceptual Site Model Unit 1
H. Basin Project Area Maps

The information presented in the appendixes represent “snapshots” of work in progress on key
elements of the FS.  Many details and aspects of integration are being worked out on an ongoing
basis as part of FS development.  In addition, substantial refinements are expected  from
stakeholder feedback.  Because the emphasis has been to identify as much developing
information as practical in a timely manner, it should be noted that the different appendixes are at
somewhat varying levels of detail and completeness.
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Table 1
Coeur d’Alene Feasibility Study 

Draft Technical Memoranda

Technical Memorandum No. Title
1 Candidate Alternatives, Conceptual Designs & Process Options [specific

technologies] Retained  (generic for basin-wide application)
2 Remedial  Action  Objectives [objectives for cleanup],  General  Response

Actions [general types of actions to meet these objectives]  & Applicable  or
Relevant and  Appropriate Requirements (ARARs) [regulations] 

3 Unit Cost Estimates [e.g., cost per square foot of a given  type of cap, cost per
unit of water treated]

4 Process  Options  Not Retained [rationale for screening out certain 
technologies]

5 Key Issues for Alternatives  Analysis 
[i.e., what issues are going to be problematic when evaluating alternatives? 
E.g., local vs. regional repositories, land ownership issues]

6 Detailed Alternatives [range of alternatives for each tributary, segment, and
area of contamination]

7 Cost Estimates [for detailed alternatives]
8 Detailed Analysis and Comparison of Alternatives

[using 9 criteria:  Protection of Human Health and the Environment,
Compliance with ARARs, Long-term Effectiveness and Permanence, Reduction
of Toxicity, Mobility and Volume through Treatment, Short-term Effectiveness,
Implementability, Cost, State Acceptance, Community Acceptance]

9 Treatability/Pilot  Studies Evaluations & Recommendations for Additional
Studies
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2.0  CANDIDATE ALTERNATIVES

Six generic alternatives, termed “candidate alternatives,” have been identified for application to
CSM Units 1, 2, and 3.  The six candidate alternatives are summarized in Appendix A and listed
as follows:

Alternative 1: No Action
Alternative 2: Contain/Stabilize + Limited Removal and Treatment
Alternative 3: Alternative 2 + More Extensive Removal, Disposal and Treatment
Alternative 4: Maximum Removal, Disposal and Treatment
Alternative 5: State of Idaho Cleanup Plan
Alternative 6: PRP (Mining Co) Cleanup Plan

These six alternatives range in scope from no action, under Alternative 1, to maximum use of
removal, disposal and treatment, under Alternative 4.1  Alternative 1, no action, is required by the
NCP2 and is used as a baseline for evaluation of other alternatives.  Alternatives 2, 3, and 4 are
EPA’s candidate action alternatives.  They represent increasing levels of cleanup effort and cost. 
Alternative 5 will represent the state of Idaho cleanup plan (Idaho 1999) as closely as possible. 
Similarly, Alternative 6 will represent the proposed mining company plan (Werner 1999) as
closely as possible.

EPA’s action alternatives will be subject to continuing refinement and evolution throughout FS
development.  The refinement and evolution may extend through alternative analysis and
evaluation, which will include the formal identification and evaluation of potential trade-offs
between effectiveness, cost, and other criteria.  The eventual preferred or proposed alternative
may be a mixing and further refinement of site-specific elements from any of the FS alternatives.

Importantly, varying levels of natural recovery are components in each action alternative.  That
is, each of the action alternatives would likely require some period of natural recovery following
completion of remedial action to reach remediation goals and be fully compliant with applicable
or relevant and appropriate requirements (ARARs).  Quantitative predictions of natural recovery
periods will have a higher level of uncertainty and will be conditional on many assumptions. 
Although quantitatively uncertain, the required period of natural recovery would likely decrease
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from Alternative 2 (the maximum recovery period) to Alternative 3 to Alternative 4 (the
minimum recovery period).

Alternative 2 represents the lowest level of cleanup aggressiveness that could be considered
protective and ARAR-compliant.  (Note that ARARs and preliminary remediation goals (PRGs)
are still under development, and the subject of FS Draft Technical Memorandum No. 2). 
Alternative 2 makes maximum use of containment and isolation, with selected removals and
(passive) treatment.  Alternative 3 extends the cleanup level of Alternative 2 to include more
extensive removals and more effective containment and treatment.  Alternative 4 generally calls
for complete removal to more rapidly achieve remediation goals.  However, Alternative 4 does
not include removal of affected materials from below urbanized or developed areas (e.g.,
Interstate 90) that are presently covered, although some additional action may be warranted in
these areas.  Appendix A provides more detail on Alternatives 2, 3, and 4, including provisions
for residential and common use areas.

Alternatives 2, 3, and 4 cover CSM Units 1, 2, and 3, and are generally organized by source
areas3 and waste types.  Source areas include:

! Discrete Mine/Mill Sites and Tailings Impoundments4

! Adits, Seeps, and Springs
! Flood Plain Sediments (not associated with specific mine/mill sites)
! Lateral Lake and Wetland Sediments
! Residential and Common-Use Areas

There may be one or more waste types in a given source area.  Waste types include tailings (jig or
flotation), waste rock, mixed tailings and waste rock, upland waste rock, soils, instream
sediments, overbank sediments, affected groundwater, affected surface water, contaminated
building structures, and hazardous waste.

Both Alternatives 2 and 3 are meant to be flexible and will require site-specific interpretations
for their application (using the TCDs).  For example, at mine/mill sites Alternative 2 makes
maximum use of regrading/consolidation and capping.  In addition, Alternative 2 calls for
removal of affected tailings and sediments from the active floodplain (generally assumed to be a
nominal 100-year floodplain) at these sites.  Yet, floodplain removal and regrading/consolidation
may be technically impracticable at certain locations (e.g., sites like the Success site, where the
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base of the waste pile is in the floodplain and cannot be simply regraded out of the floodplain
because of the surrounding steep natural hillslopes).  In these cases, where the mine/mill sites are
known major sources of mass loading (e.g., like the Success site) Alternative 2 might have the
waste pile removed to an on-site repository (i.e., a repository that would isolate the waste
material above the active floodplain).  However, if the site was not a known or probable major
source of mass loading, Alternative 2 would simply regrade the waste pile, removing only that
portion of the pile from the floodplain that was compatible with regrading (e.g., the Tamarack 7
site in Canyon Creek).  Significant interpretation and judgment will be required in designing the
alternatives.

Alternatives are implemented on a source-by-source basis using TCDs.  TCDs for Alternatives 2,
3, and 4 are discussed in the next section.  The TCDs have been developed based on technology
types and process options that are considered generally implementable, effective, and relatively
cost effective for cleanup of the various historic mining-related sources existing in the CdA River
basin.
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3.0  TYPICAL CONCEPTUAL DESIGNS

TCDs are used to implement the alternatives on a source-by-source basis.  TCDs have been
developed to deal with the extreme number of sources (i.e., sources that are both diverse and
located over a large geographic area).  TCDs are integrated sets of process options that can be
related to the candidate alternatives; applied source-by-source (including reach-by-reach); costed
on a unit-cost and quantity basis; and evaluated and compared using criteria5 set forth in the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA).

Given the number and complexity of sources, the TCDs provide a systematic and practical basis
on which to formulate, cost, evaluate, and compare the FS alternatives.  TCDs are intended to
provide sufficient detail and specificity to support development and evaluation of FS alternatives
that can ultimately provide a basis for selection of a preferred alternative and development of a
proposed plan and ROD.  Actual application as part of a remedial action would generally require
considerable refinement as part of (post-ROD) remedial design, including hydrologic/hydraulic,
geotechnical, and other evaluations.

In general, TCDs vary with FS alternative, CSM Unit, source type, and waste type.  TCDs are
discussed in detail in Appendixes B through F.  At this time, preliminary TCDs have been
developed for the following:

! Containment and Removal for CSM Units 1 and 2
! Bioengineering and Stream Restoration for CSM Units 1, 2, and 3
! Active Water Treatment for CSM Units 1 and 2
! Passive and In-situ Water and Soil Treatment for CSM Units 1, 2, and 3
! Special TCDs for CSM Unit 3

TCDs will be applied on a source-by-source basis to include historical mining sites,
river/tributary reaches, lateral lakes/wetlands, and residential/common use areas.  TCDs will be
adapted and integrated to site-specific conditions that are interpreted from available information,
including GIS coverages, airphotos, U.S. Geological Survey (USGS) maps, and RI results.  For
many sources, available information will be limited.  In these cases there may be a wide range of
potential interpretations, and significant judgment will be required in applying the TCDs.
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Source-by-source TCD application will include estimates of the quantities associated with the
TCD unit costs, so that potential costs of the alternatives can be estimated.  Applicable unit costs
for TCDs will be the subject of FS Draft Technical Memorandum No. 3.  The aggregate cost of
alternatives will be the subject of FS Draft Technical Memorandum No. 7.

Appendix B includes an example of TCDs applied to selected Canyon Creek sources. Appendix
C provides an example of bioengineering TCDs applied to a reach of the South Fork CdA River
(MidGradSeg01).  Appendix F includes TCDs applied to CSM Unit 3.  These examples represent
current thinking on how TCDs would be applied to create detailed FS alternatives.

Complete application of TCDs to identified sources for Alternatives 2, 3, and 4 will result in
EPA’s detailed FS alternatives.6  The detailed alternatives will then be evaluated and compared
using the CERCLA criteria for detailed evaluation of alternatives.
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4.0  FEASIBILITY STUDY ALTERNATIVES DEVELOPMENT 
AND FOLLOW-UP WORK

Sections 2 and 3 and the related appendixes have introduced the generic candidate alternatives
and associated TCDs.  These sections also briefly discuss how the candidate alternatives and
TCDs will be implemented on a source-by-source basis to formulate the detailed FS alternatives. 
This section reiterates and summarizes this development process, and its role in the FS.

The FS alternatives development process is designed to systematically deal with the extreme
number, diversity, and geographic extent of sources.  The central feature of this process is a set of
generic candidate alternatives and associated TCDs that are intended to be potentially applicable
to each mining-related source.  This process is illustrated in the diagram below.

FS Alternatives Development Process

Develop Candidate Alternatives

|
\/

Develop Typical Conceptual Designs (TCD)s

|
\/

Interpret
Available Apply/Adapt TCDs
Source/Site � Source-by-source
Specific Estimate cost quantities
Information

|
\/

Detailed FS Alternatives
by CSM Units

Using available site/source-specific information, the TCDs will be applied and adapted in an
integrated fashion to each source for each candidate alternative.  This will result in alternatives
for each source (i.e., each source will be assigned the appropriate TCDs for each alternative).  
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The alternatives for each source will be grouped by CSM unit to create the detailed FS
alternatives that will cover identified sources in each given CSM unit.  The detailed FS
alternatives will identify the alternatives at each source, and thus complete the FS alternatives
development process.  An early version of the detailed FS alternatives will be the subject of  FS
Draft Technical Memorandum No. 6.

Subsequently, the detailed FS alternatives will be evaluated and compared using the CERCLA
criteria for the detailed evaluation of alternatives.  This step is illustrated in the diagram below.

FS Alternatives Evaluation and Comparison

Detailed FS Alternatives

|
\/

Evaluate and Compare Alternatives
(CERCLA criteria, including cost)

|
\/

Produce FS

In anticipation of this evaluation, FS Draft Technical Memorandum No. 5 will identify key issues
likely to be problematic in the evaluation. Results of the evaluation will be documented in FS
Draft Technical Memorandum No. 8, Detailed Analysis and Comparison of Alternatives.  The
draft FS will be then be assembled from the refined and updated results of the draft technical
memoranda.
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ABBREVIATIONS AND ACRONYMS

ARAR applicable or relevant and appropriate requirement
CdA Coeur d’Alene
CSM conceptual site model
EPA U.S. Environmental Protection Agency
IC institutional control
NCP National Oil and Hazardous Substances Pollution Contingency Plan
TCD typical conceptual design
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APPENDIX A
CANDIDATE ALTERNATIVES

A.1  INTRODUCTION

Six generic alternatives, termed “candidate alternatives,” have been identified for application to
Conceptual Site Model (CSM) Units 1, 2, and 3:

Alternative 1: No Action
Alternative 2: Contain/Stabilize + Limited Removal and Treatment
Alternative 3: Alternative 2 + More Extensive Removal, Disposal, and Treatment
Alternative 4: Maximum Removal, Disposal, and Treatment
Alternative 5: State of Idaho Cleanup Plan
Alternative 6: PRP (Mining Company) Cleanup Plan

Only Alternatives 2, 3, and 4 are explicitly considered in this appendix.  Alternative 1, no action,
is required by the National Oil and Hazardous Substances Pollution Contingency Plan (NCP) and
is used as a baseline for evaluation of other alternatives.  Alternatives 2, 3, and 4, EPA’s
candidate alternatives, represent increasing levels of cleanup effort and cost.  Alternative 5 will
represent the State of Idaho cleanup plan as closely as possible (State of Idaho 1999).  Similarly,
Alternative 6 will represent the mining company plan as closely as possible (Werner 1999).

Alternative 2 represents the lowest level of cleanup aggressiveness that could be considered
protective and compliant with the applicable or relevant and appropriate requirements (ARARs). 
Alternative 3 extends the cleanup level of Alternative 2 to include more extensive removals and
treatment.  Although Alternative 4 calls for complete removal to remediation goals, there is no
intent to remove affected materials from beneath urbanized areas (excepting residential and
common-use areas that are not currently effectively capped).  At this time, the candidate
alternatives are still undergoing evolutionary development.

Alternatives 2, 3, and 4 cover CSM Units 1, 2, and 3 and are generally organized by source areas1

and waste types.  Source areas include the following:

! Discrete mine/mill sites and tailings impoundments
! Adits, seeps, springs, and groundwater leachate
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! Floodplain sediments (not associated with mine/mill sites)
! Lateral lake and wetland sediments (CSM Unit 3 areas)
! Residential and common-use areas2

There may be one or more waste types in a given source area.  Waste types include tailings (jig or
flotation), waste rock, mixed tailings and waste rock, upland waste rock, soils, instream
(submerged) sediments, overbank sediments, affected groundwater, affected surface water,
contaminated building structures, and hazardous waste.

Each action alternative includes institutional controls (ICs).  ICs would be used to reduce the risk
of human or ecological exposure to existing or residual contaminants.  Although they would vary
with the alternative, ICs may generally include signage, access restrictions, education and health
intervention programs, alternative water supplies, land use controls, floodplain/land management
regulations, water level controls, and biological pathway controls.  Alternative 2 would make
maximum use of ICs.  Alternative 3 would use as-needed ICs, including signage, access
restrictions, education and health intervention programs, land use controls (e.g., for stabilized
and capped areas), and floodplain/land management regulations.  Because it includes essentially
complete removal, Alternative 4 would make minimum use of ICs, primarily those related to
land use for repositories and monitoring. 

Each action alternative would also require an appropriate long-term monitoring program to
measure and analyze the effectiveness of remediation.  Alternative-specific monitoring programs
would generally include provisions for monitoring at appropriate temporal and spatial scales,
potentially including regional, local, and selected site-specific.  The FS will only develop general
provisions for long-term monitoring with enough assumed detail to estimate the cost of the
alternatives.  Specific monitoring details would be included in the ROD and post-ROD
documentation.

As discussed in the main text, the candidate alternatives will be implemented on a source-by-
source basis using typical conceptual designs (TCDs).  TCDs associated with EPA’s three action
alternatives have been developed based on technology types and process options that are
considered generally implementable, effective, and relatively cost-effective for cleanup of the
various historical mining-related sources in the CdA River basin.  The TCDs are discussed in
Appendixes B through F and provide supplementary detail to the candidate alternatives, as
identified in the following sections.
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local removals.
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A.2  CANDIDATE ALTERNATIVE 2
        Contain/Stabilize + Limited Removal and Treatment + IC

This alternative would generally leave sources in place but would contain and isolate them from
human and ecological exposures, and effect partial source control by reducing contaminant
transport via erosion and leachate production.  There would be limited use of passive and in situ
treatment of soil and groundwater.  Stabilization of floodplain sources would include stream
stabilization and riparian habitat improvements to the extent practicable.  Upland waste rock
piles would generally receive no action.  Use of repositories would be limited to on-site
repositories and local repositories, which may be used to consolidate removals from adjacent or
nearby sites. Alternative 2 includes the following elements (further details are presented with the
TCDs in Appendixes B through F).

A. Discrete Mine/Mill Sites and Tailings Impoundments

1. Tailings, contaminated soils, and sediments (associated with the mine/mill sites)
within floodplains or riparian zones on or near the valley floor:  Removal from
active floodplain3 (to prevent erosion and contact with the water course) but
otherwise regrading/consolidating/capping to isolate and control leachate
production4 and/or to protect human health

2. Waste rock with significant leachate or erosion potential:  Removal from active
floodplain and/or regrading/consolidating/capping, as practicable.  Otherwise,
upland waste rock would receive no action (except waste rock having a significant
human health concern, which may require capping)

3. Control of surface and groundwater discharges to streams by surface water
collection and diversion around contained areas and upgradient groundwater
controls (cutoff walls/cutoff trenches)

4. Stabilization of capped areas and affected areas (generally with revegetation) to
reduce erosion
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5Removal of alluvium in the nominal 100-year floodplain that is susceptible to erosion and has chemical
concentrations above a relatively high action level, which has yet to be determined.
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5. Demolition and disposal of buildings and other structures with removal and
disposal of hazardous materials (e.g., transformers and asbestos-containing
materials)

6. Institutional controls (e.g., fencing)

7. Monitoring

B. Adits, Seeps, Springs, and Groundwater Leachate

1. Grading, capping, and surface water control to minimize generation of mine
water, seeps, springs, and groundwater leachate

2. For discrete major loaders or potential loaders:  Collection and treatment using in
situ passive systems (wetlands treatment or permeable reactive trenches/beds)
near adit portals or contaminated groundwater discharge zones associated with
tailings piles, impoundments, and contaminated soils

3. Institutional controls (e.g., fencing, isolation)

4. Monitoring

C. Floodplains (Including Contaminated Sediments and Tailings Not Associated With
Discrete Sites)

1. Stabilization of stream channel and floodplain consistent with geomorphic
principles (establish stable stream channel and riparian zone, to the extent
practical) and maximum use of bioengineering methods

2. Selected removal of tailings and highly contaminated alluvium from existing
floodplain,5 stabilization of contaminant-affected areas susceptible to erosion,
including limited regrading and capping, as appropriate (maximize use of
bioengineering methods)

3. Institutional controls 



Appendix A
Draft Technical Memorandum No. 1

Candidate Alternatives and Typical Conceptual Designs
Coeur d’Alene River Basin Feasibility Study

Page A-5

6“Hotspot” action levels have yet to be determined;  high exposure areas could be due to ecological concern (e.g.,
  waterfowl use) or human health concerns (e.g., high recreational use area).

H:\02700\0001.033\Appendix A.wpd

4. Monitoring

D. Residential and Common-Use Areas

1. As appropriate, on a site-by-site basis, either (a) relocation (which may also
consider needs for drinking water and sewerage provision), (b) capping of
contaminated soils with 12 inches of clean soils (where site grading permits), or
(c) removal and replacement of contaminated soils to a depth of 12 inches (similar
to the removals at the Bunker Hill Superfund Site).  (Six inches of capping used in
recreational areas above recreational exposure levels)

2. Disposal at a local repository

3. Diversion of surface water (and potentially groundwater, as necessary) from
upgradient around contained areas

4. Stabilization of capped surfaces or clean replacement soils (generally with sod or
revegetation)

5. Closure and relocation of common-use facilities to noncontaminated areas (as
feasible)

6. Institutional controls, potentially including alternative water supplies, wellhead
treatment, and relocation

7. Monitoring

Special Measures for CSM Unit 3—Lower CdA River and Lateral Lakes

E. CdA River

1. Bank stabilization using bioengineering methods with localized structural
hardening

2. Localized capping of affected (“hotspot”or high exposure)6 overbank areas subject
to erosion by periodic flooding
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7In situ methods not proven and would require treatability testing to demonstrate effectiveness and 
 implementability; “hotspot” action level has yet to be determined.

   8As discussed in Appendix F, Thompson Lake, Swan Lake, and Strobl Marsh are being considered for this level of   
cleanup under Alternative 2.
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3. Localized (“hotspot”or high exposure) removals of tailings in or near river banks

4. Localized (“hotspot”or high exposure) in situ treatment of bank and near-bank
soils to decrease metal mobility and bioavailability7

5. Selected levee raising or setback levees to protect remediated areas from
recontamination during floods

6. No significant dredging of tailings in riverbed

7. Institutional controls (including water level controls)

8. Monitoring

F. Mission Flats Dredge Spoil Disposal Area

1. Topsoil placement or soil enhancements and localized vegetative supplementation
(e.g., planting of desired riparian woody vegetation) and engineering
enhancements for supplemental stabilization of areas subject to erosion

2. Hydraulic isolation of dredge spoil area with surface water diversion

3. Institutional controls

4. Monitoring

G. Lateral Lakes/Wetlands

1. Sediment/soil removal and capping of selected lateral lakes (including associated
wetlands and floodplains) based on wildlife patterns8

2. Habitat shifting management plan for lateral lakes



Appendix A
Draft Technical Memorandum No. 1

Candidate Alternatives and Typical Conceptual Designs
Coeur d’Alene River Basin Feasibility Study

Page A-7

9 Methods not proven in an aqueous setting (would require treatability testing); impacts of organics on Lake CdA are
unknown; “hotspot” action level has yet to be determined.
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3. Selected, localized (“hotspot”) in situ chemical treatment and/or capping with
biosolid-compost material9

4. Institutional controls (including water level controls and biological pathway
controls)

5. Monitoring

H. Common-Use Areas

1. Closure and relocation of common-use facilities to noncontaminated areas or,
where appropriate, pavement of common-use areas and cleanup following flood
events

2. Institutional controls

3. Monitoring
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A.3  CANDIDATE ALTERNATIVE 3
        Alternative 2 + More Extensive Removals and Treatment

This alternative is similar to Alternative 2 but with additional removals where appropriate
(tailings, sediments, and soils in residential and common-use areas) and active treatment of major
adit and groundwater discharge loaders.  Upland waste rock piles with significant leachate or
mass wasting potential, or otherwise having a high human health concern, would also be
regraded, consolidated, and capped.  Use of repositories would include on-site, local, or possibly
regional repositories.  Alternative 3 includes the following elements.

A. Discrete Mine/Mill Sites and Tailings Impoundments

Same as Alternative 2 but with:

1. Consistent removal of all jig tailings and selected flotation tailings to on-site or
local repositories or a regional repository

2. Removal of waste rock from active floodplain to upland area (with as-needed
regrading/consolidating/vegetation) or disposed in on-site or local repositories or a 
regional repository, as practicable

3. Regrading/consolidating/vegetation of upland waste rock piles that might
otherwise have a loading or mass wasting potential of concern

B. Adits, Seeps, Springs, and Groundwater Leachate

1. For discrete major loaders (adits and groundwater sources associated with capped
and/or impounded tailings):  Active collection and transport to a regional facility
for chemical treatment

2. For small or remote loaders:  Collection and treatment using in situ passive
treatment systems

3. Institutional controls (e.g., fencing)

4. Monitoring

5. Possible option:  Reactive wall at mouth of selected creeks for groundwater (not
surface water) treatment
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10As discussed in Appendix F, 12 lakes are being considered for this level of cleanup under Alternative 2.
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C. Floodplains (Including Contaminated Sediments and Tailings Not Associated With
Discrete Sites)

Same as Alternative 2 but with selected floodplain removals to a lower action level,
plus:

1. Removal of selected highly contaminated instream (submerged) sediments, with
replacement to a stable channel configuration using gravels and riprap

2. Instream sediment traps, with periodic dredging and disposal at a local repository
or repositories

3. Transport of removed materials to a local repository for disposal

4. Canyon Creek Segment 5 possible suboption:  (1) Channelization into an
impervious channel (e.g., using a flexible membrane liner with soil and gravel
cover with bioengineering) and (2) collection of contaminated groundwater using
a cutoff wall at the downgradient end of Woodland Park, with transport to a
chemical treatment plant

D. Residential and Common-Use Areas

Same as Alternative 2 (except disposal at a regional repository, if available)

E. Special Measures for CSM Unit 3—Lower CdA River and Lateral Lakes

Same as Alternative 2, except:

1. Sediment/soil removal and capping of additional lateral lakes (including
associated wetlands and floodplains) based on wildlife patterns10

2. As needed (until upper basin sources are controlled), levee raising or construction
of setback levees to protect remediated areas from recontamination during floods

3. Use of Mission Flats as a repository for sediment/soil removals, including
hydraulic isolation of the repository
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4. Hydraulic controls at river entrances to lateral lakes to reduce recontamination
during floods

5. Possible deep tilling and capping of selected wetland and/or floodplain sediments

6. Habitat replacement/stabilization in removal and affected areas

7. Instream sediment traps, with periodic dredging and disposal at a local repository
or repositories

8. In selected riparian areas:  Replacement of contaminated portions (“wedges”) of
overbank levees, soil rebuilding over treated areas, replacement or augmentation 
of vegetation with metals-tolerant plants, and augmentation of riprap with stinger
planting

9. In selected wetland areas:  Vegetative supplementation with wetland emergent
species

10. In selected floodplain areas:  Addition of supplemental soil nutrients, erosion
mats, succession planting (grasses first, then shrubs and trees)
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A.4  CANDIDATE ALTERNATIVE 4
Maximum Removal, Disposal, and Treatment

This alternative would remove contaminant sources to the maximum extent practicable with
disposal at regional repositories.  Upland waste rock piles having no action under Alternative 3
would be regraded as needed and revegetated.  Alternative 4 includes the following elements.

A. Discrete Mine/Mill Sites and Tailings Impoundments

Similar to Alternative 3 except:

1. Complete removal of the tailings, contaminated soils, and associated floodplain
sediments

2. Revegetation of upland waste rock piles having no action under Alternative 3,
with regrading as needed

B. Adits, Seeps, Springs, and Groundwater Leachate

Same as Alternative 3 for all sources not controlled by removals

C. Floodplains (Including Contaminated Sediments and Tailings Not Associated With
Discrete Sites)

Same as Alternative 3 except complete removal of contaminated instream sediments
and floodplain sediments

D. Residential and Common-Use Areas

1. Complete removal of all contaminated soils to an action level

2. Disposal at a regional repository

3. Replacement with clean soils

4. Stabilization of the clean replacement soils (generally with sod or revegetation)

5. Institutional controls not required (since all contaminated materials would be
removed)
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E. CSM Unit 3—Lower CdA River and Lateral Lakes

1. Removal of all contaminated floodplain sediments

2. Removal of all contaminated instream sediments and replacement to a stable
channel configuration with an appropriate substrate

3. Removal of all contaminated sediments in lateral lakes

4. Use of Mission Flats as a repository for sediment/soil removals (with larger
capacity than under Alternative 3), including hydraulic isolation of the repository

5. Habitat replacement/stabilization in removal and affected areas

6. Monitoring

F. Possible special provision for treatment of groundwater, both to protect surface water
(where applicable) and to return beneficial uses.
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APPENDIX B
CONTAINMENT AND REMOVAL TYPICAL CONCEPTUAL DESIGNS

B.1  INTRODUCTION

This appendix presents typical conceptual designs (TCDs) for removal and containment in
Conceptual Site Model (CSM) Units 1 and 2.  CSM Units 1 and 2, along with the Bunker Hill
Superfund Site (BHSS), contain most of the historical primary sources of metals loading to the
Coeur d’Alene (CdA) River watershed.  These sources have contributed to aquatic life toxicity in
surface water, human and wildlife exposure to metals in soil and sediment, and habitat
degradation in these units, as well as the downstream CSM Units 3 and 4.  The goals of removal
and containment actions would be to contain and isolate contaminant sources from human and
ecological exposures and to effect source control by reducing contaminant transport via erosion
and leachate production.

Section B.2 presents the purpose, a narrative description, and application criteria for each of the
13 TCDs.  Figures B-1 through B-12 depict typical applications of TCDs C-1 through C-11 and
C-13.  Section B.3 describes how the TCDs are applied in Alternatives 2 through 4.  Section B.4
presents an example application of removal and containment TCDs to selected sites in Canyon
Creek for each of Alternatives 2 through 4.

B.2  REMOVAL AND CONTAINMENT TYPICAL CONCEPTUAL DESIGNS

This section presents the purpose, a narrative description, and application criteria for each of the
TCDs.  Unit costs are not included and will be presented in FS Draft Technical Memorandum 3. 
Institutional controls would also be implemented as part of a remedy on a site-by-site basis but
are not included in the TCDs.

B.2.1 TYPICAL CONCEPTUAL DESIGN C-1:  EXCAVATION

Purpose

The purpose of excavation and relocation would be to remove materials from areas where they
are subject to erosion (within the nominal 100-year floodplain) or leaching, or from areas where a
more effective method of remediation may not be readily available or implementable (for
example, floodplain sediments that are contributing to groundwater and surface water effects). 
Following excavation, the waste would be provided with an appropriate cover or cap or hauled to
a repository for disposal.
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Description

Figure B-1 depicts two possible applications of TCD C-1.  Excavation of waste materials can be
accomplished using a variety of methods and equipment, including but not limited to backhoes
for relative shallow excavations and small quantities, excavators and draglines for deeper
excavations and/or larger quantities, dredging for submerged materials, and bulldozers and
scrapers for materials covering large areas located above the water table.  Further, excavation of
normally saturated materials could be conducted in the “dry” by using diversion structures for
submerged materials and dewatering for materials located below the water table.

Application Criteria

Excavation generally applies to tailings, waste rock mixtures, contaminated floodplain
sediments, and waste rock piles that are potentially erodable or significant sources of metals
loading.  The extent of contaminated floodplain sediment removal would increase from
Alternative 2 to Alternative 3 to Alternative 4.  Under Alternative 2, removals would include
floodplain sediments that represent a relatively high risk to human or ecological receptors or
potential for metals loading.  Under Alternative 3, removals would include sediments that
represent an intermediate level of risk to human or ecological receptors or potential for metals
loading.  Under Alternative 4, all sediment containing metals above PRGs would be removed.

In some situations, replacement of the excavated material could be an important consideration. 
Excavation of material from the floodplain could result in surface depressions that may be
inconsistent with desired drainage patterns, habitat goals, or otherwise affect future land use.  For
costing purposes, it will be assumed that regrading and stabilization using bioengineering
methods would be conducted to the extent necessary to achieve stable floodplain conditions.

It will likely be several years from the completion of contaminated soil/sediment removal until
improvement in stream water quality is observed.  This is because a certain period is usually
required to flush residual metals from the system following removal activities.

The effectiveness of soil and sediment removal will be limited by the accessibility of floodplain
soils for removal.  A large portion of the original floodplain of the South Fork of the CdA River
is covered by urban areas, I-90, or other non-mining-related facilities.  A preliminary estimate is
roughly 60 percent of the floodplain area between Wallace and the BHSS is accessible to
excavation (Ridolfi 1999).  In these areas, it may be necessary to implement other TCDs.

TCD C-1 costs will be estimated on a unit volume basis.
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B.2.2 TYPICAL CONCEPTUAL DESIGN C-2:  REGRADE/CONSOLIDATE/
VEGETATIVE COVER

Purpose

The purpose of TCD C-2 would be to isolate wastes from direct human or ecological contact and
to decrease the potential for erosion of wastes into adjacent streams.  It would not be expected to
significantly limit leaching that results from infiltration. 

Description

Figure B-2 depicts a typical application of TCD C-2.  Erodable waste rock present below the
ordinary high water mark (Alternative 2) or the nominal 100-year flood elevation (Alternatives 3
and 4) would be pulled back to a location with low erosion potential.  The waste rock would be
terraformed or graded to a stable slope configuration and provided with a vegetative cover
(growth media and revegetation).  Due to the limited availability of topsoil in the area, it is
anticipated that the majority of the growth media used would consist of crushed inorganic soil
from local sources mixed with imported organic matter and appropriate amendments.  Surface
water diversion would be provided as needed to improve the stability of the pile.  Surface water
collected in the diversion system would not be treated.

Other TCDs, for example C-3 and C-4, also include regrading and consolidation as an integral
part of the TCD.

Application Criteria

TCD C-2 would primarily be applied to erodable or otherwise unstable waste rock piles without
significant leaching potential under Alternatives 2, 3, and 4.  It would also be used more
generally for waste rock with minimal leaching potential (waste rock that would receive no
action under Alternatives 2 and 3) under Alternative 4.  It would also be used in areas where
direct human or ecological contact is the primary consideration and metals loading is a secondary
consideration.

At some locations, the natural ground slope may be so steep that the waste rock cannot be
regraded to a stable configuration.  At these locations, it may be necessary to leave the material in
place and stabilize it as site conditions permit to control potential erosion.  Stabilization actions
might include placement of riprap, bioengineered structures, gabion walls, or crib walls. Bank
stabilization methods are described in Appendix C.

TCD C-2 costs will be estimated on a unit area basis.
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B.2.3 TYPICAL CONCEPTUAL DESIGN C-3:  LOW PERMEABILITY NATIVE SOIL
CAP

Purpose

The purpose of TCD C-3 would be to provide a greater degree of protection than TCD C-2 by
significantly reducing (but not eliminating) infiltration of surface water.  The pile could be
vulnerable to leaching of metals due to infiltration of groundwater.

Description

Figure B-3 depicts a typical application of TCD C-3.  The pile would be consolidated above the
nominal 100-year floodplain. The pile would be graded to a sideslope of 3H:1V to 2H:1V,
depending on site conditions.  The flatter sideslope (3H:1V) is preferred for placement and
stability of the cap, but may not be possible with the existing ground slopes at some locations. 
For the higher waste piles, an intermediate bench(es) may be required for construction equipment
access and to minimize the potential for rill erosion.

The cap would be constructed of on-site or local (native) soils where available in sufficient
quantity and with an adequate percentage of sand, silt, and clay-sized particles to achieve a
hydraulic conductivity of 10-6 centimeters per second or less.  In areas where this type of material
is not readily available, either the native soil can be amended with imported fine-grained material
or a geosynthetic clay liner (GCL) can be incorporated in the cap.

Cap materials would be obtained on site or from a local borrow pit, if available.  Excavation or
scalping of soil to a degree that would be harmful to local ecology would not be conducted.

A vegetative cover, described in Section B.2.2, would be placed over the cap.  Shallow-rooting
plant species would be used to minimize disturbance of the cap.  Surface water diversion would
be provided to control run-on to the cap and limit surface water infiltration. Surface water would
not be treated, but would not be in contact with the waste material and thus should not represent
a contaminant source.

Cap designs are under development and will include consideration of the results of a cap-design
performance analysis.  The cap design selected for a particular site would depend on the
following factors:  the degree of protectiveness sought; the types of cap materials locally
available; the characteristics of the waste, including the initial water content; and whether a
bottom liner is used.
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Application Criteria

TCD C-3 would generally be applied to contaminated sediments, tailings, waste rock/tailings
mixtures, and waste rock piles that are potentially significant sources of metals loading under
Alternative 2.  It would generally be applied to waste rock and waste rock/tailings mixtures with
relatively small amounts of tailings under Alternatives 3 and 4.  It would not be applied to
potentially significant metals sources under Alternatives 3 and 4.

TCD C-3 may be used alone or in combination with TCD C-1 where the existing waste location
is too steep or otherwise inappropriate for capping in place.  Further, at some sites regrading to
2H:1V may not be possible.  In such a case, other TCDs, such as C-2 or C-7, may be selected on
a site-by-site basis while considering factors such as the degree of protectiveness and the distance
to a suitable site or repository.

TCD C-3 costs will be estimated on a unit area basis. Regrading will be included in the unit cost.

B.2.4 TYPICAL CONCEPTUAL DESIGN C-4:  LOW PERMEABILITY NATIVE SOIL
CAP WITH SEEPAGE COLLECTION

Purpose

The purpose of TCD C-4 is to provide a greater degree of protection relative to TCD C-3 by
collecting and treating seepage from the pile to the extent it occurs.  To minimize treatment costs,
groundwater would be diverted at the upslope end of the pile.

Description

Figure B-4 depicts a typical application of TCD C-4. Grading, capping, and surface water
diversion criteria are described in Section B.2.3.  TCD C-4 includes an upslope groundwater
diversion system, which would discharge to the surface water diversion system, and a downslope
seepage collection system.  The water collected in the seepage collection system, to the extent it
occurs, would be treated.

The groundwater diversion system consists of perforated PVC pipe placed in a lined trench.  The
trench would be excavated through the regolith (the unconsolidated soil above bedrock) to
competent bedrock.  The bottom and downgradient wall of the trench would be lined with a
60-mil flexible membrane liner (FML).  The upgradient trench wall would be lined with a
geotextile to minimize silt intrusion.  The trench would be backfilled with free-draining gravel. 
The collected groundwater would be discharged to the surface water diversion system.  Surface
water and diverted groundwater would not be treated.
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The downslope seepage collection system would consist of a reactive bed (described in
Appendix E) under Alternative 2 or collection, conveyance, and treatment in an active treatment
system (described in Appendix D) under Alternative 3.  For the latter, the seepage water
collection trench would resemble the upslope groundwater diversion trench.  The collected water
would be conveyed in a pipe or ditch to a central pipeline for the watershed, through which it
would be conveyed to a regional chemical treatment plant.  For small or remote loaders, the
seepage water would be treated using an in situ passive system under Alternative 3.

Application Criteria

TCD C-4 would generally be applied to tailings and contaminated sediments under Alternative 2
and 3, as well as tailings/waste rock mixtures with significant amounts of tailings under
Alternative 3.  These wastes would be excavated and placed in a regional repository under
Alternative 4; therefore, it is not anticipated that TCD C-4 would be used under Alternative 4.

Application criteria for grading, capping, and surface water diversion are described in
Section B.2.3.  It is anticipated that the groundwater diversion trench could be located where the
regolith is relatively thin (less than about 10 feet deep) at most sites.  At sites where the regolith
is thicker, it may be more cost effective to place a diversion barrier such as a slurry wall.

TCD C-4 costs will be estimated on a unit area basis.  Costs for conveyance to a regional
chemical treatment plant will be included in the active water treatment TCD.

B.2.5 TYPICAL CONCEPTUAL DESIGN C-5:  LOW PERMEABILITY NATIVE SOIL
CAP WITH EROSION PROTECTION

Purpose

The purpose of TCD C-5 would be to minimize erosion of waste below the nominal 100-year
flood level at sites where relocation above the flood level could not be implemented due to steep
ground slopes.  With TCD C-5, wastes would be capped in placed, including those parts below
the nominal 100-year flood level.  Bank stabilization would be provided to minimize potential
erosion below the 100-year flood level.

Description

Figure B-5 depicts a typical application of TCD C-5.  The waste would be regraded to a slope of
3H:1V to 2H:1V and provided with a low permeability native soil cap.  The cap is described in
Section B.2.3.  Erosion protection would be provided below the nominal 100-year flood level. 
Riprap and large toe rock would be placed below the ordinary high water mark to minimize
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potential scour.  Above the ordinary high water mark to the nominal 100-year flood elevation, the
bank would be stabilized using a vegetative technique or a bioengineered revetment.  The method
used would depend on site conditions, including the stream energy during flood conditions. 
TCDs for these methods are presented in Appendix C, Section C.4.  In areas where wastes are
present in a lower energy stream, it may be possible to use bioengineered bank stabilization
methods both above and below the ordinary high water mark.

Application Criteria

TCD C-5 is intended to be used under Alternative 2 for waste rock or waste rock/tailings
mixtures that are not significant sources of metal loading.  Significant metal loading sources
would be capped above the 100-year flood elevation or excavated and placed in a local or
regional repository under Alternative 2.  TCD C-5 would also be used under Alternative 3 for
waste rock piles that are remotely located or relatively small sources of metals loading.  TCD C-5
would not be used under Alternative 4; waste rock that cannot be covered on site above the
nominal 100-year flood level would be excavated and placed in a repository.

Other methods of bank stabilization could also be used depending on site conditions, including
gabion walls and crib walls.  Bank stabilization methods are described in Appendix C.

Costs for TCD C-5 will be estimated on a unit area basis.

B.2.6 TYPICAL CONCEPTUAL DESIGN C-6:  ON-SITE REPOSITORY WITH
EROSION PROTECTION

Purpose

The purpose of TCD C-6 would be to provide a relatively high degree of protectiveness at sites
where removal of waste to a location above the nominal 100-year elevation would be impractical
due to site constraints.  Protectiveness would be increased relative to TCD C-5 by moving all
waste above the ordinary high water mark, placing the waste on a rock pad, and collecting and
treating seepage from the repository.

Description

Figure B-6 depicts a typical application of TCD C-6.  Due to site constraints, part of the
repository would be located below the nominal 100-year flood elevation.  This part of the
repository would be armored to minimize potential erosion. All of the repository would be
located above the ordinary high water mark.  The excavated waste would be placed on a rock pad
to minimize migration of seepage water from the waste into the underlying native ground.  The
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rock pad would include a low permeability native soil layer and a drainage layer.  The repository
would include a cap that incorporates low-permeability native soil or geosynthetic clay liner
(GCL).  Seepage water would be collected in a reactive trench or toe drain for treatment. 
Groundwater diversion would be provided upslope of the repository to minimize the volume of
water requiring treatment.  The upslope groundwater diversion and downslope seepage collection
and treatment would be provided as described in Section B.2.4.  The excavation would be
regraded and revegetated.

Application Criteria

TCD C-6 is generally intended for tailings and mixed waste rock and tailings under
Alternative 2.  It would be used at locations where construction of a repository above the nominal
100-year elevation would be impractical due to site constraints.  Under Alternatives 3 and 4,
tailings and tailings/waste rocks mixtures that could not be capped above the nominal 100-year
floodplain would be excavated for disposal at a regional repository.

TCD C-6 costs will be estimated on a unit volume basis.  TCD C-6 is used in combination with
TCD C-1.  Haul costs will be incorporated in TCD C-6.

B.2.7 TYPICAL CONCEPTUAL DESIGN C-7:  ON-SITE REPOSITORY ABOVE
FLOOD LEVEL

Purpose

The purpose of TCD C-7 would be to provide a relatively high degree of protectiveness for
wastes that are potentially significant sources of metals loading.  

Description

Figure B-7 depicts a typical application of TCD C-7.  TCD C-7 would be similar to TCD C-6,
except that it would be located entirely above the nominal 100-year flood elevation and would
not include erosion protection.

Application Criteria

TCD C-7 would be used for tailings and tailings/waste rock mixtures under Alternatives 2 and 3. 
It would provide a greater degree of protective and generally be used in preference to TCD C-6 at
locations where construction of a repository above the nominal 100-year flood elevation is
feasible.  Under Alternative 4, tailings and tailings/waste rock mixtures would be excavated and
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placed in a regional repository.  An on-site repository might also be used for disposal of wastes
from other nearby sources, functioning as a “local” repository.

TCD C-7 costs will be estimated on a unit volume basis.  TCD C-7 is used in combination with
TCD C-1.  Haul costs will be incorporated in TCD C-7.

B.2.8 TYPICAL CONCEPTUAL DESIGN C-8:  REGIONAL REPOSITORY

Purpose

The purpose of disposal in a regional repository would be to provide the highest level of
protection among the containment TCDs.  In addition, it may provide economies of scale with
respect to construction and long-term post-response control costs.

Description

Figure B-8 depicts a typical application of TCD C-8.  TCD C-8 would be sited at a location
above any reasonable possibility of flooding.  A flat to gently sloping site would be used.  A
perimeter berm would be constructed, if needed, to retain high-water-content waste material that
would not otherwise be stable at a 3H:1V sideslope.  The repository would have a high-
performance bottom liner and cap.  The bottom liner would discharge to a toe drain, and the
collected water would be treated at a chemical treatment plant.  Run-on and run-off control
would be provided.

The perimeter berm would be constructed with 2H:1V inner sideslopes and with 3H:1V outer
sideslopes to accommodate the cap.  The bottom liner and cap would incorporate a GCL, a
60-mil FML, and a drainage layer.

A bottom liner is included in TCD C-8 because “retrofitting” a bottom liner after the waste is in
place, should monitoring indicate significant leachate production, would not be practical.  If the
waste is placed with a relatively low moisture content and capped with a high-performance cap,
leachate production may be minimal.  In such a case, a bottom liner may not be necessary.  In
addition, it may be more economical to use a passive system for treatment if relatively small
volumes of leachate are generated.  These factors can be analyzed after additional data on waste
volumes and characteristics have been developed.

Application Criteria

TCD C-8  is intended for use with jig tailings and highly-contaminated floodplain sediments
under Alternative 3.  It is intended for more general use under Alternative 4, including all
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tailings, all tailings/waste rock mixtures that are potentially significant sources of metals loading,
all floodplain sediments containing levels of metals above PRGs, and all tailings currently
contained in abandoned tailings impoundments.  In addition, it may also be used for some lower-
level wastes where it is the most cost-effective TCD.

Siting a regional repository may be difficult.  The cumulative capacity of undeveloped sites
within the South Fork CdA basin on gently sloping ground at elevations above any reasonable
possibility of flooding will be limited and might not approach the needed capacity.  Additional
capacity might be obtained by using a site with greater flood potential, for example, one above
the 10-year recurrence interval flood elevation, and providing engineering controls to achieve
protection.  These controls would include armoring the part of the sideslopes vulnerable to flood
erosion.  A second possibility would be to site the repository in an ephemeral or low-discharge
stream valley.  Surface water would be collected upslope of the repository and discharged
downslope.  Other opportunities may include benching the waste on an existing slope.  If a site
containing fine-grained material were selected, capping material could be obtained by excavating
into the slope.

A regional repository might also be sited within CSM Unit 3, for example, in the Mission Flats
area near Cataldo.  A potential repository in CSM Unit 3 is discussed in Appendix F.  Such a
location would have high costs associated with waste hauling from sites within CSM Units 1 and
2, and may result in unacceptable environmental effects.

Public sentiment will be an important consideration in siting a repository.  Lacking financial
incentives, few landowners would accept a repository sited on or near their property.  Hauling
large volumes of waste (Alternative 4) to a regional repository would result in traffic concerns. 
Noise and safety issues along haul routes would also have to be considered.  Physical access to
these locations is also a consideration.

Siting and design studies would be required for a potential regional repository.  These studies
would address stability and cost issues, including O&M and property acquisition costs.  

Hauling costs will be included in the unit cost for TCD C-8.  Costs will be estimated on a unit
volume basis.

B.2.9 TYPICAL CONCEPTUAL DESIGN C-9:  TAILINGS IMPOUNDMENT
CLOSURE

Purpose
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The purpose of TCD C-9 is to address the closure of abandoned tailings impoundments or cells
under Alternative 2 and 3.

Description

Figure B-9 depicts a typical application of TCD C-9.  The components of TCD C-9 would
include regrading, placement of a low-permeability GCL cap, construction of a perimeter
groundwater barrier, and collection of groundwater within the barrier and passive treatment
(Alternative 2) or conveyance to a regional treatment plant for active chemical treatment
(Alternative 3).

The existing impoundment sideslopes would be regraded to 3H:1V to allow placement of a
cover.  The cover would consist of, from bottom to top, 0.5 feet of compacted native soil, a GCL,
a 1-foot-thick drainage layer (free-draining gravel and sand), a 16-ounce geotextile, and 1.5 feet
of vegetative cover.

Application Criteria

TCD C-9 would be generally used for all abandoned tailings impoundments and cells under
Alternatives 2 and 3.  The TCDs for tailings impoundments under Alternative 4 are excavation
(TCD C-1) and disposal at a regional repository (TCD C-8).  Closure of active tailings
impoundments is beyond the scope of the FS.

Costs will be estimated on a unit area basis.

B.2.10 TYPICAL CONCEPTUAL DESIGN C-10:  ADIT DRAINAGE COLLECTION

Purpose

The purpose of TCD C-10 is to collect drainage for treatment to minimize metal loading to
surface and groundwater.  The drainage is generally from adits but may also come from
groundwater seeps and springs.

Description

Figure B-10 depicts a typical application of TCD C-10.  Adits in the valley range from 2 to 3 feet
in diameter to large tunnels capable of supporting standard mine-rail access.  For the purposes of
discussion, a typical adit is about 6 feet wide and about 8 feet high.  The base of the adit to a
height of 3 feet would be sealed with a concrete wall to collect the drainage.  A 4-inch-diameter
drain would be placed about 1 foot above the base of the adit to minimize plugging of the drain
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by material accumulating behind the wall.  The upper part of the adit above the concrete wall
would be provided with metal bars to deter entry of humans but allow bats to move in and out of
the adit.

Application Criteria

TCD C-10 would generally be used for discharging adits under Alternatives 2, 3, and 4.  Adits
without known discharge may receive no action or be provided with bat gates alone without a
partial-height concrete wall.  Alternately, a full-height concrete wall might be used for adits that
drain a large metals loading.  A full-height wall would minimize entry of oxygen into the adit,
thereby potentially limiting the oxidation of sulfide to sulfate and the resulting mobilization of
metals into the adit drainage.

Collected drainage containing large metals loadings would be treated in an on-site passive
treatment system under Alternative 2; smaller loading sources would not be treated.  Large
loading sources would be conveyed to a regional chemical treatment plant under Alternatives 3
and 4; small and remote loading sources would be treated in an on-site passive treatment system. 
Passive treatment is described in Appendix E and active treatment is described in Appendix D.

Costs for TCD C-10 will be estimated on a lump sum basis.  TCD C-10 may be combined with a
passive or an active treatment TCD.  The cost of water conveyance would be included in the
treatment TCD.

B.2.11 TYPICAL CONCEPTUAL DESIGN C-11:  GROUNDWATER CONTAINMENT: 
BARRIER WALL

Purpose

The purpose of groundwater containment using a barrier wall is to minimize the discharge of
contaminated groundwater to the surface water system, thereby reducing the dissolved metals
loading in the surface water system. 

Description

Figure B-11 depicts a typical application of TCD C-11.  A barrier wall would generally be
constructed on both sides of the stream.  At some locations, nearly all of the contaminated
sediments and groundwater may be located on one side of the stream.  A barrier on only one side
would be adequate.  The barrier would extend down to a soil or rock layer of relatively low
permeability.  The barrier wall used for TCD C-11 is a slurry wall.  Other types of  barrier walls
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could be used depending on site conditions, including a deep soil mixing wall or a sheet pile
wall.

A slurry wall is constructed by excavating a relatively narrow trench.  The trench is filled with a 
bentonite-water mixture (mud) during excavation to stabilize the trench walls.  After the trench
has been excavated to its total depth, low-permeability slurry is placed from the bottom up,
displacing the lighter mud out of the trench.

Groundwater that discharges to the stream under existing conditions would be collected to
minimize potential changes in the groundwater table and inundation of low-lying areas.  The
collected groundwater would be chemically treated and discharged to surface water. 
Groundwater would be collected in trenches on each side of the stream.  The trench design would
be similar to that described in Section B.2.4, but without an FML and with the trench and piping
dimensioned to accommodate a larger flow.  If possible, the trenches would be designed to flow
by gravity to the central pipeline for the watershed or to an active treatment facility at the
downgradient end of the lined stream section.

Application Criteria

TCD C-11 may be used in areas where groundwater is contributing significant metal loads to the
system.  Examples of areas where barrier walls could be used include the floodplain in the
vicinity of Osburn as well as other reaches of the SFCDR.  TCD C-11 might also be used in the
floodplains in lower Canyon Creek (CCSeg04 and CCSeg05).  TCD C-11 would be used under
Alternative 3.  Groundwater barriers generally would not be used under Alternative 2.  Under
Alternative 4, all accessible floodplain sediment containing metals above PRGs would be
removed, and it is anticipated that groundwater barriers would not be needed for long-term
protection.

A construction right-of-way at least 30 feet wide would generally be needed on both sides of the
stream.  This zone may be developed or contain underground utilities at many locations.  An
easement or property acquisition would generally be required.

The cost of the slurry wall groundwater containment system would be estimated on a unit stream
length basis.

B.2.12 TYPICAL CONCEPTUAL DESIGN C-12:  GROUNDWATER CONTAINMENT: 
LINED CHANNEL

Purpose
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The purpose of groundwater containment by lining the stream channel is the same as TCD C-11.

Description

Figure B-12 depicts a typical application of TCD C-12.  A GCL would be used to line the stream
and minimize surface water exfiltration into the alluvium and groundwater discharge into the
stream.  Boulders and debris would be removed from the channel and bedding material placed. 
The GCL would be placed on the bedding material and covered with a second layer of bedding
material.  Bioengineering and stream stabilization measures would be used to protect the liner,
stabilize the channel, and provide habitat.  Bioengineering and stream stabilization TCDs are
described in Appendix C.

Groundwater that discharges to the stream under existing conditions would be collected and
treated, as described in Section B.2.11, to minimize potential changes in the groundwater table
and inundation of low-lying areas.

Application Criteria

A lined stream channel (TCD C-12) might be used in place of a barrier wall (TCD C-11) to
contain groundwater where the depth to a suitable low-permeability layer is relatively great, or
where accessible space is very limited on one side of the stream.  TCD C-12 would be used under
Alternative 3.

The streamflow would have to be diverted to a temporary channel or pipeline to conduct the
work.  A temporary diversion alignment might not be available.  The long-term effectiveness of a
channel liner could be constrained by potential flood damage and potential negative impacts on
stream habitat and ecology.

TCD C-12 will be estimated on a unit stream length basis.

B.2.13 TYPICAL CONCEPTUAL DESIGN C-13:  DEMOLITION/DISPOSAL OF
BUILDINGS AND STRUCTURES

Purpose

The purpose of TCD C-13 would be to protect humans from physical injury and exposure to
hazardous materials related to buildings and structures associated with past mining and milling
operations. Hazardous materials may include reagents and concentrates from milling, PCBs,
asbestos, lubricants, and volatile organic compounds (solvents and fuel hydrocarbons).
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Description

Buildings and structures would be removed to the foundations and nonhazardous construction
material disposed of in a solid waste landfill or capped on site or in a repository with other
wastes.  Most of the structures are either significantly damaged or partly removed.  Hazardous
materials would be disposed of in accordance with applicable regulations.  Many of the structures
may be considered historical under the provisions of Section 106 of the National Historic
Preservation Act (NHPA).  Coordination with the State of Idaho Historic Preservation Office and
other affected parties would be conducted under the substantive requirements of the NHPA
during the course of these actions.

Application Criteria

TCD C-13 would generally be used for abandoned structures and buildings not covered by the
NHPA and hazardous materials, if present.  Costs for demolition and disposal in a solid waste
landfill will be estimated on a unit area basis.  Costs for disposal of hazardous materials will
generally be estimated on a unit volume or weight basis.

B.2.14 TYPICAL CONCEPTUAL DESIGN C-14:  RESIDENTIAL SOIL AND
COMMON USE AREAS

Purpose

The purpose of TCD C-14 would be to provide protection for humans and wildlife from
contaminated soil at residences and common use areas.  Protection would be provided by capping
the contaminated soil with clean soil (Alternative 2, where site grading requirements permit) or
removal and replacement of the upper 1-foot of soil (Alternative 2 or 3).  Excavation (TCD C-1)
and disposal in a regional repository (TCD C-8) would be used under Alternative 4.

Description

Figure B-13 depicts a typical application of TCD C-14.  The clean soil cover (12 inches thick)
would be placed on a layer of limestone gravel (2 to 3 inches thick).  The purposes of the
limestone are to act as a marker layer during subsequent excavation, a capillary break, and a
geochemical barrier.  A geotextile would be used as needed.  Topsoil would be provided to assist
revegetation.  The site would be revegetated to match the existing vegetation.
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Application Criteria

It is anticipated that placement of clean soil on existing grade (Alternative 2) may not be possible
at many residences due to site grading restrictions, but may often be possible at common use
areas.

TCD C-14 costs will be estimated on a unit area basis.

B.3  APPLICATION OF TYPICAL CONCEPTUAL DESIGNS TO ALTERNATIVES 2      
       THROUGH 4

This section describes the methodology for applying the TCDs described in Section B.2.  The
TCDs are applied based on the actions described in Appendix A for Alternatives 2 through 4. 
Section B.4 provides an example of applying the TCDs on a site-by-site basis to sites in the
Canyon Creek watershed.

The containment and removal TCDs will be applied in the FS at each site identified by BLM in
CSM Units 1 and 2.  Each site corresponds to one of four source areas identified in Appendix A.

! Discrete mine/mill sites and impoundments
! Adits, seeps, and springs
! Floodplains not associated with discrete mine/mill sites
! Residential and common use areas

For the purpose of applying the TCDs, waste types have been identified for each of the source
areas as shown below.

Source Area Waste Type

Discrete mine/mill sites Floodplain waste 
and impoundments rock

Upland waste rock

Floodplain tailings

Upland tailings

Tailings impoundments
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Source Area Waste Type

Contaminated buildings/structures

Adits, seeps, and springs Adit drainage

Floodplains not associated Floodplain sediments
with discrete mine/mill sites (tailings and/or contaminated

sediments)

Residential and common Contaminated soils
use areas

Wastes at former mine/mill sites are commonly mixtures of waste rock and tailings.  Waste rock
and tailings mixtures that contain a significant amount of tailings are treated as tailings for
applying the TCDs.  Waste rock and tailings mixtures that contain relatively little tailings are
treated as waste rock.  Floodplain waste rock and tailings are located within the nominal 100-year
floodplain.  Upland waste rock and tailings are located above the nominal 100-year floodplain
elevation.

Table B-1 identifies the containment and removal TCDs that might be used for each of the
alternatives and waste types.  For several combinations of waste type and alternative, more than
one possible TCD is indicated.  The TCD for each individual site would be selected based on site
conditions.  The TCDs are listed in order from the primary TCD (that which would be applied
under the most typical conditions) to secondary TCDs that might be selected where site
conditions are inappropriate for the primary TCD.  For floodplain waste rock under Alternative 2,
the primary TCD is regrading and consolidating the waste rock above the nominal 100-year flood
elevation and providing a vegetative cover (TCD C-2).  At some sites, the natural ground slopes
may be too steep to allow regrading the waste rock onsite.  In such a case, the waste rock might
be capped in place and provided with erosion protection (TCD C-5) or excavated and capped at a
suitable site (TCD C-1 + TCD C-3).  Table B-1 is not intended to identify all possible remedial
actions, but to identify a range of actions that might commonly be employed.

B.4  EXAMPLE APPLICATION OF TYPICAL CONCEPTUAL DESIGNS TO        
SELECTED SITES IN THE CANYON CREEK WATERSHED

This section presents preliminary removal and containment TCDs for selected sites in the
Canyon Creek watershed.  The selected sites represent a range of potential sources rather than a
complete inventory of sources in the watershed.  The purposes of this section are to illustrate the
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1Adit drainage has not been documented at Hercules No. 1.  Of the four adits associated with Hercules Nos. 1, 2, 3,
and 4, two unidentified adits have drainage (Restoration Alternatives Plan, Ridolfi 1999).
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application of the TCDs and to generate stakeholder input.  Table B-6 shows a matrix of removal
and containment TCDs for Alternatives 2, 3, and 4 for 11 sites.  The site locations are shown on
Figures B-14, B-15, and B-16 for sites in segments CCSeg03, CCSeg04, and CCSeg05,
respectively.  The selected sites included on Table B-2 are shown in boldface on Figures B-14
through B-16.

BUR065:  East Alameda Mine.  The East Alameda mine represents a waste rock pile with little
potential for erosion.  It would receive no action under Alternatives 2 and 3.  It would be
regraded and covered in place under Alternative 4.

BUR068:  Headlight Mine.  The Headlight mine represents a relatively small and remote waste
rock pile that is not expected to be a significant metals loading source, but may be subject to
erosion during flooding.  The part of the waste rock not subject to erosion (upland waste rock)
would receive no action under Alternative 2 and 3. It would be regraded and covered in place
under Alternative 4.  The part of the waste rock subject to erosion (floodplain waste rock) would
be regraded and covered above the nominal 100-year flood elevation under Alternatives 2, 3, and
4.  It is recognized that some upland waste rock may be regraded with the floodplain waste rock.

BUR072:  Standard-Mammoth No. 4.  Standard-Mammoth No. 4 is a relatively large waste
rock pile that straddles a small drainage.  The upland and floodplain waste rock sources would
receive the same actions as at the Headlight mine site; however, a higher percentage of the
material would be regraded due to its position in the drainage.

BUR085:  Hercules No. 1 and Associated Pits.  Three waste types have been identified at this
site:  upland waste rock, upland tailings, and adit drainage1.  Upland waste rock would receive no
action under Alternatives 2 and 3.  It would be regraded and covered under Alternative 4. 
Upland tailings would be capped in place under Alternative 2.  Under Alternative 3, the tailings
would be excavated and placed in a local repository.  The repository might be located on site, or
a single repository might be constructed for wastes in Gorge Gulch. Under Alternative 4, the
tailings would be excavated and placed in a regional repository.  The adit drainage, if present, is
not known to be a significant source of metals loading.  It would receive no action under
Alternative 2.  Under Alternatives 3 and 4, it would be collected and treated in an on-site passive
treatment system (passive treatment systems are described in Appendix E).

BUR090:  Hercules No. 4.  Upland waste rock and tailings have been identified at Hercules
No. 4.  The waste piles have been identified as unstable.  The waste rock would be regraded to a
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2The State plan includes treatment of adit drainage in a central plant at Woodland Park.  The State designation of the
site encompasses a larger area and includes the Hidden Treasure adit (BUR097).  Adit drainage data suggests the
Hidden Treasure adit is a larger source of metals loading than the Hecla No. 3 adit.
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stable configuration and covered under Alternatives 2, 3, and 4.  The tailings would be regraded
to a stable configuration and capped under Alternative 2.  Under Alternative 3, the tailings would
be excavated and placed in a local repository.  Under Alternative 4, the tailings would be
excavated and placed in a regional repository.

BUR098:  Hercules No. 5.  Hercules No. 5 has a waste pile that is retained at a steep sideslope
by a crib wall that is in deteriorating condition.  There is also an adit that discharges a high
metals load (up to 96 pounds zinc per day) into Gorge Gulch.  Finally, there are abandoned
structures on site.

The waste rock pile would be regraded to improve stability and covered under Alternative 2. 
Under Alternatives 3 and 4, a higher degree of stability and potential permanence would be
sought.  Consequently, under Alternatives 3 and 4 the waste rock would be removed and placed
in a local repository (Alternative 3) or a regional repository (Alternative 4).

The adit drainage would be treated using an on-site passive treatment system under Alternative 2. 
Under Alternatives 3 and 4, the drainage would be collected and conveyed to an active chemical
treatment system (active treatment systems are described in Appendix D).  The drainage may be
conveyed in a central pipeline system for Canyon Creek.

Under Alternatives 2, 3, and 4, the abandoned buildings would be demolished to the foundations. 
Any hazardous materials would be disposed of in accordance with applicable regulations.

BUR128:  Hecla-Star Mine and Millsite Complex.  The Hecla-Star mine and mill complex
contains several waste types, including upland waste rock, upland tailings, adit drainage, and
abandoned structures. Upland waste rock would receive no action under Alternatives 2 and 3.  It
would be regraded and covered under Alternative 4.  Upland tailings would be capped in place
under Alternative 2.  Under Alternative 3, the tailings would be excavated and placed in a local
repository.  Under Alternative 4, the tailings would be excavated and placed in a regional
repository.

The adit drainage (Hecla No. 3) is not known to be a significant source of metals loading2.  The
drainage would receive no action under Alternative 2.  Under Alternatives 3 and 4, it would be
collected and treated in a passive treatment system (unless it would be more cost effective to use
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active treatment).  The abandoned buildings would be demolished to the foundations.  Any
hazardous materials would be disposed of in accordance with applicable regulations.

BUR067:  Tamarack No. 7 (1200 Level).  Tamarack No. 7 contains a very large waste rock
pile, the toe of which is below the ordinary high water mark of Canyon Creek in places.  Upland
tailings are present on the site.  An adit discharges a relatively high metals loading (up to 30
pounds zinc per day).

The existing waste rock pile sideslopes range from 1.4H:1V to 1.7H:1V.  It is suspected that a
significant volume of waste rock is present below the nominal 100-year flood elevation. 
Consequently, it is anticipated that it would not be possible to regrade the pile to a stable
configuration above the flood elevation.  Under Alternative 2, the waste pile would be regraded
to a sideslope flatter than 2H:1V, but the toe of the waste pile would remain below the nominal
100-year flood elevation.  The portion of the pile below the flood elevation would be armored to
minimize potential erosion.  The pile would be capped to minimize surface water infiltration. 
Under Alternatives 3 and 4, the waste pile would be excavated to the extent required to remove
all waste below the nominal 100-year flood elevation.  The waste would be placed in a local
repository under Alternative 3 and a regional repository under Alternative 4.

The upland tailings would be capped onsite under Alternative 2.  Under Alternatives 3 and 4 the
tailings would be removed and placed in a local repository (Alternative 3) or a regional
repository (Alternative 4).  The adit drainage would be treated using an onsite passive treatment
system under Alternative 2.  Under Alternatives 3 and 4, the drainage would be collected and
conveyed to an active chemical treatment system (active treatment systems are described in
Appendix D).  The drainage may be conveyed in a central pipeline system for Canyon Creek.

BUR146:  Gorge Gulch Impacted Riparian.  Contaminated sediments below the nominal
100-year flood elevation have been identified in this reach of Gorge Gulch.  Under Alternative 2,
sediments containing metals at concentrations exceeding a relatively high action level would be
removed.  The sediments would be capped above the nominal 100-year flood elevation. The
floodplain would be stabilized using bioengineering methods (bioengineering TCDs are
described in Appendix C).

Under Alternative 3, sediments containing metals at concentrations exceeding an intermediate
action level would be removed.  The intermediate action level would be lower than the
Alternative 2 action level, but higher than PRGs.  The sediments would be placed in a local
repository.  The floodplain would be stabilized using bioengineering methods.
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Under Alternative 4, all sediments containing metals at concentrations exceeding PRGs would be
removed and placed in a regional repository.  The floodplain would be stabilized using
bioengineering methods.

WAL009:  Hecla-Star Tailings Ponds.  The Hecla-Star Tailings Ponds include five inactive
cells and one cell that is currently used for disposal of part of the Gem No. 3 adit discharge. 
Under Alternatives 2 and 3, the ponds would be closed using TCD C-9.  TCD C-9 includes
regrading the sideslopes to 3H:1V, capping, and providing a groundwater barrier to limit the flow
of upgradient groundwater into the sediments below the ponds and the production and migration
of leachate from the ponds into the groundwater system.  The groundwater levels within the
groundwater barrier would be partially controlled by extracting water through gravity drainage to
a perimeter subsurface drainage system.  The water would be treated in a passive system under
Alternative 2 and an active system under Alternative 3.  It is anticipated that the current NPDES
discharge from the ponds would not exist after the impoundment closure was completed. 
Consequently, no TCDs were identified for the current NPDES discharge.

Under Alternative 4, the impounded tailings would be excavated and placed in a regional
repository.

WAL041:  Canyon Creek Repository Reach SVNRT Rehab.  SVNRT conducted a removal
action and stream stabilization in this reach of the creek and floodplain.  Under Alternative 2,
only monitoring would be conducted if there are no residual human health concerns.  The
monitoring would be conducted to assess the effectiveness of the removal action.

Under Alternative 3, sediments containing metals at concentrations exceeding a yet-to-be-
determined action level would be removed. The sediments would be placed in a local repository. 
The floodplain would be stabilized using bioengineering methods.

Under Alternative 4, all sediments containing metals at concentrations exceeding PRGs would be
removed and placed in a regional repository. The floodplain would be stabilized using
bioengineering methods.
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